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Executive Summary

This U.S. Department of Commerce study responds to a request by Congress to examine market
developments and government policies influencing the competitiveness of the United States jet
transport aircraft industry. Section 819 of the “Vision 100—Century of Aviation Reauthorization
Act” (P.L. 108-176) established the objectives of the study. The report focuses primarily on U.S.
and European manufacturers of civil jet transports with 100 seats or more (referred to as large
civil aircraft or LCA), as well as of the engines and major subsystems for those aircraft.

The report highlights the significant challenges facing the U.S. aerospace industry and the role
government policies have on the competitiveness of U.S. industry. U.S. commercial aerospace
companies involved in production of LCA have lost significant market share over the last 25
years to their European competitors. The Boeing Company is the only remaining U.S.
manufacturer of large civil aircraft (down from three companies in the 1970s), and has laid off
nearly a quarter of its work force since September 11, 2001. For the first time in history, in 2003
the European aircraft manufacturer Airbus delivered more commercial aircraft than Boeing and it
did so again in 2004. U.S. manufacturers of aircraft engines have experienced similar (albeit less
drastic) losses of global market share to their European competitors. U.S. LCA manufacturers
also are facing increased competition from Canadian and Brazilian manufacturers of smaller
regional jets, which increasingly are being used by airlines on routes traditionally served by large
civil aircratft.

Chapter 2 - Review of Literature on Government Policy

Aerospace issues receive significant attention from policy-makers and in public debate. Many
studies prior to this have sought to analyze the competitive position of U.S. and European
aerospace companies, and the impact of government policies on the global acrospace industry.

The United States’s reports generally focus on the actions of European governments to support
the competitive position of European aerospace manufacturers, and call for less government
involvement in aerospace industrial affairs. In turn, European reports cite the global dominance
of U.S. aerospace companies as justification for continued intervention in aerospace markets on
behalf of European companies.

Chapter 3 — Evolution of the Commercial Aviation Industry

The U.S. domestic passenger airline industry was the subject of economic regulation by the
federal government for more than 50 years before being deregulated in 1978. Initially,
deregulation evolved as expected as large numbers of new airlines entered the system,
unleashing intense price competition that led to several years of rapidly declining fares and a
marked increase in air traffic growth. In response, pre-deregulation airlines created revenue-side
advantages of size that evolved into hub-and-spoke networks, eventually forcing many of the
new entrants out of the market. The economic downturn and the first Persian Gulf War in the
early 1990s caused a number of years of stagnation in the market.
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The European domestic aviation market underwent a slightly later round of deregulation starting
in 1987 with the introduction of three liberalization packages of legislation. This legislation had
the effect of establishing a common European market for aviation services, bringing to Europe
many of the same benefits of increased service and more competitive pricing as were
experienced in the U.S. market.

U.S. industry responded to the underserved domestic leisure travel market that existed in the
early 1990s with a second wave of low-cost carriers (LCCs), which led to the second period of
strong traffic growth from early 1993 through early 2000. Southwest Airlines arguably provided
the blueprint for U.S. and European LCCs effectively competing with the dominant network
airlines—maintaining a substantial cost advantage that allows it to profitably charge much lower
prices, although there are some differences among LCC business models. Legacy carriers such
as United and American Airlines stayed competitive by narrowing their focus on high-fare
business travelers until that demand collapsed in late 2000, signaling a structural change in the
industry. The ability of legacy carriers to restructure their operations in line with changing
market dynamics will be a key determinant of their future role in the industry.

The relative operating cost structure of U.S. airlines has not changed much over time, even when
accounting for the significant growth in the low-cost carrier market segment. Labor, fuel and
equipment expenses still make up about two thirds of total average operating costs for U.S.
airlines. LCCs have much lower average costs than legacy carriers in most categories.
Differences between labor unit costs for the legacy and low-cost carriers have accounted for
roughly half of the overall difference in operating cost. Fuel continues to be an unpredictable
cost burden for all air carriers.

Overall, airline deregulation has led to positive structural changes including better service to
most communities and more competition for most customers. Increased competitiveness of the
airline industry has enormous implications for economic growth. Deregulation has had a
significant impact on aircraft manufacturing as well. Increasing service has led to increased
procurement of new aircraft, engines, and parts. As markets have evolved, new aircraft models
have been introduced to meet new market demands. In particular, increasing liberalization of
domestic and international markets has been closely linked to declining average size and
increasing operating distance of commercial jet transport aircraft, including rapid growth in the
use of regional jets.

Chapter 4 — Prime Manufacturers — Concentrated Leadership

Prime manufacturers around the world of large civil aircraft (LCA) and related engines share the
common characteristics of geographically concentrated corporate ownership and final assembly,
increasing focus on systems integration of components and subassemblies, and growing reliance
on a globally distributed supplier base for parts as well as risk-sharing investment in new
programs. U.S. prime manufacturers have broadly distributed production across the United
States and around the world, and rely on international suppliers and wholly owned subsidiaries in
other countries. European prime manufacturers have facilities across Europe, but are somewhat
less broadly distributed outside of the European Union.
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Two manufacturers now dominate global production of large civil aircraft: Boeing (United
States) and Airbus (European Union). Boeing and Airbus offer largely similar product lines in
terms of size categories, range and cost, although there are differences in how the aircraft are
manufactured and operated. Each new generation of aircraft from Boeing and Airbus has been
introduced with new innovations, but basic aircraft design has not changed radically since Airbus
entered the market 30 years ago. What has changed dramatically over the last 30 years is the
competitive position of these two companies. Airbus has steadily been expanding its market
position since it began selling aircraft in 1974.

Civil aircraft orders understandably tend to be closely tied to the economic health of the airlines
and the economy generally. Orders and deliveries dropped following the high fuel prices in the
1970s and again in the early 1980s. Rapid growth of the airline industry in the mid-1980s
yielded a corresponding spike in civil aircraft orders, culminating in a record announcement of
1,543 aircraft ordered in 1989. Orders for both companies dropped dramatically in 1991 at the
advent of the first Gulf War, and did not recover until the mid-1990s.

Boeing is changing its business strategy to focus on high-margin business elements—integration
and systems engineering—and shedding some historical manufacturing activities thereby limiting
the scope of their design work. Boeing also is relying more on foreign suppliers of equipment,
components, and even engineering services. This strategy reportedly is being used to drive down
production and overhead costs, spread the risk associated with new aircraft programs, and in
some cases in an effort to gain a foothold in important markets for new sales.

Airbus, a subsidiary of the European Aeronautic, Defense, and Space Company (EADS) and
BAE Systems PLC (BAE), maintains a manufacturing footprint almost exclusively within
European Union borders. However, Airbus is increasing its reliance on foreign risk-sharing
partners and suppliers, most dramatically on its newest projects, the A380 and proposed A350.

Global production of regional jets is dominated by two manufacturers: Bombardier (Canada) and
Embraer (Brazil). Production of current-generation regional jets (RJs) has grown exponentially
over the last 11 years from two RJs delivered in 1992 to well over 300 delivered in 2003.
Bombardier and Embraer have completely displaced European RJ manufacturers (BAE and
Fokker) in the global market. Both RJ manufacturers rely significantly upon U.S. suppliers for
hardware, but have varying levels of direct investment in U.S. manufacturing facilities. U.S.
airlines also are the primary customers of current generation RJs.

The financial performance of the regional jet manufacturers has been mixed. Embraer and
Bombardier both experienced rising net income in the late 1990s as deliveries of RJs grew,
peaking in 2001. Embraer has successfully weathered the post-September 11 downturn with
positive net earnings. In contrast, Bombardier net income plunged by nearly $1 billion U.S.
dollars cumulatively between 2001 and 2003.

Three prime companies dominate production of large civil aircraft engines: General Electric

Aircraft Engines/GEAE (United States), Pratt & Whitney (United States) and Rolls-Royce PLC
(United Kingdom). GEAE, P&W, and Rolls-Royce manufacture civil aircraft engines for most
Boeing and Airbus models as well as Bombardier and Embraer regional jets. They also provide
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engine overhaul, repair, and fleet management services. Three other engine manufacturers are
joint ventures of the big three. SNECMA Moteurs (France) is one of the largest civil aircraft
engine producers through their joint venture with GEAE. International Aero Engines, Inc., is a
consortium of Pratt & Whitney, Rolls-Royce, MTU of Germany, and Japanese Aero Engines
Company. GEAE and Pratt & Whitney have joined forces in the Engine Alliance LLC to
produce an engine model for the A380.

The three prime LCA engine manufacturers have similar characteristics. They are highly
diversified corporations, with aircraft engines accounting for less than half of their corporate
revenues. They produce jet engines for both military and civil aircraft. They have operations
and partners around the world, and they work extensively through international manufacturing
joint ventures. Standalone U.S. engine companies have lost significant market share to European
competitors and international joint ventures.

Chapter 5 — Major Suppliers — The Global Supply Chain

Major suppliers to the prime manufacturers range from multi-billion-dollar companies providing
major subsystems such as landing gear, avionics or aerostructures to small companies providing
components or services. U.S. and European suppliers continue to dominate most of the major
subsystems and components used on Boeing and Airbus aircraft, and increasingly are
contributing to new aircraft programs as risk-sharing partners, providing investment capital and
taking responsibility for design and production of systems and subsystems supplied to prime
companies.

The most significant non-U.S. and non-European aerospace suppliers are based in Russia, Japan,
South Korea and China. Russia is seeking to reestablish its position as a prime commercial
aircraft and engine manufacturer through joint partnerships on Western programs and through
repeated government-led restructuring of the industry. Japanese manufacturers have established
positions as world-leading suppliers of components and structures for a wide range of
commercial aircraft (especially Boeing and Airbus jet transports) and aircraft engines. The
South Korean aerospace industry is relatively mature, again with a focus on supplying
commercial aerospace components and producing complete military aerospace equipment.

China is likely to be the largest customer—and possibly an emerging competitor—of the U.S.
aerospace industry in the future. China’s aerospace manufacturing base is enormous. U.S.
companies (and European companies to a lesser extent) have successfully partnered with Chinese
companies that provide components or parts for a number of commercial aerospace programs.
However, China also is seeking to become a world-class prime commercial acrospace
manufacturing industrial base, both through indigenous development programs and joint
ventures with non-Chinese companies.

Chapter 6 — Aerospace Trade Policy Overview
Some of the structural changes in the global aerospace industry are due to government policies,

funding, and regulations. A strong aerospace industrial base supports national defense and
economic security, technology development, scientific discovery, high-wage manufacturing jobs,
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export revenue, and national prestige. The immense technical challenges and start-up costs
associated with the aerospace industry limit the global industrial base to a handful of countries
and a few major companies. As a result, national and local governments have a long history of
intervening in their aerospace industries to help them grow and prosper in critical global markets.

Since the 1970s, the United States has negotiated and entered into a number of major
international agreements that have significantly liberalized trade of civil aircraft products and
reduced government intervention in the civil aecrospace market. Many of those agreements are
specific to the aerospace industry. The overriding objective of those agreements has been to
lessen (if not eliminate) the influence of government actions and funding on the aerospace
industry. There has been stated agreement among parties to these agreements that production and
purchase decisions should be based on market dynamics, not government interference.

Tariff reductions have been very successful. The level of government intervention across the
board has declined with the signing of each successive agreement. However, weaknesses and
areas of dispute still remain. Many provisions of these agreements are becoming outdated for an
increasingly global industry, and several are under review or renegotiation. In fact, the United
States in late 2004 abrogated the bilateral agreement between the United States and Europe
governing trade in large civil aircraft due to the failure of that agreement to achieve its intended
objectives of open and fair global trade.

Chapter 7 — United States and European Government Support
Financial Support

Government funding for aircraft-related research and development (R&D) has been the single
greatest source of trade friction in the civil aerospace industry. The United States and European
governments fund research and development related to commercial aerospace technologies in
markedly different ways, which are rooted in historical factors and philosophical differences.
International trade disciplines have failed to sufficiently limit government financial support for
research and development of aerospace products. The fundamental philosophical differences
behind the intent and method of acrospace R&D funding persist.

The U.S. government invests public R&D money in development of long-term breakthrough
technologies that benefit the public. U.S. government-funded civil aeronautical basic research
programs are open to foreign firms and the results generally are broadly available to U.S. and
foreign competitors.

European governments also invest in basic technology advances. However, this funding often is
intended to develop new products for near-term application in the large civil aircraft market that
will compete against U.S. products. U.S. firm participation in European basic research programs
has been limited, likely because many of them are funded for the explicit goal of enhancing
European industry competitiveness. The results of this research typically remain the property of
the researchers and are not made available to the public.
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Unlike the U.S. government, European governments also directly fund development of new civil
aerospace products, often intended to compete directly with U.S. products. Often this funding
takes the form of launch aid (such as royalty-based financing [RBF] or direct loans and grants for
aircraft or engine development,) or funding of infrastructure associated with production facilities.
Launch aid reduces the commercial risk to manufacturers of developing or introducing new
aircraft and engine models.

Government Intervention in Sales Campaigns

One of the most difficult forms of government support to address is government political
intervention in international aircraft sales campaigns. The U.S. government focuses on
neutralizing foreign government intervention in sales campaigns. In contrast, a number of high-
profile cases of intervention by European authorities raise questions about continued European
actions. International trade disciplines prohibiting these activities have failed to end the practice.

Export Financing

International agreements have largely eliminated competitive distortions resulting from
government-supported export financing. U.S. and European authorities offer such support in line
with those agreements through export credit agencies. The recent ratification of the Capetown
convention, which will help to define property rights of creditors and financiers of aircraft
transactions, is likely to further enhance global sales of aircraft without providing an advantage
to one manufacturer over another.

Bribery

Government policies related to the practice of bribery by private companies have affected
aircraft sales in some countries. The U.S. Foreign Corrupt Practices Act (FCPA) of 1977
prohibits payments by U.S. companies and individuals, including exporters of aircraft, to obtain
or retain business and has had a major impact on how U.S. companies conduct international
business. Up until 1999, European laws on transnational bribery were nonexistent. Accordingly,
some European aerospace manufacturers were widely alleged to have engaged in bribery of
foreign public officials to win sales at the expense of their U.S. competitors. The U.S.
government is working with others to combat bribery and corruption on a number of
international fronts.

Chapter 8 — Aircraft Certification and Regulations
Safety

U.S. and European aviation authorities grant safety and airworthiness certification to commercial
aircraft and operators. There is significant international coordination and collaboration among
civil aviation authorities on safety certification issues. U.S. and European safety regulations and
standards are largely based on global aviation Standards and Recommended Practices (SARPs)
developed through the International Civil Aviation Organization (ICAO). Certification has on
limited occasions been used by European authorities to achieve competitiveness instead of safety
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objectives. Typically, certification decisions have been made according to objective safety-
related determinations. Nonetheless, the United States appears to be lagging behind Europe in
promoting standards and procedures in other countries, with possible implications for global
competitiveness of U.S. manufacturers.

Environment

The environmental impact of aviation is one of the key constraints on future growth of aircraft
operations. There is increasing attention being given to aviation's environmental impact
worldwide. Long-standing concerns about local air quality and the impact of aviation noise on
communities around airports are amplified by an additional focus on aviation's potential impact
on global climate change. Similar to the SARPs for safety certification, ICAO members develop
standards and recommended practices for aviation environmental protection as well.
Governments then establish domestic standards and regulations related to aircraft noise and
emissions, typically based on these ICAO SARPs. However, environmental regulations have in
the past been used to achieve competition-related as well as environmental objectives. Attention
to aviation environmental issues has grown in Europe in particular where “green” political
parties often hold balancing roles in multiparty governments.

Chapter 9 — Aircraft Operations
International Air Services

Liberalized international aviation markets benefit all aircraft manufacturers by stimulating
demand for air services and therefore overall aircraft sales. Airlines can expand service by
tailoring services to specific markets, and taking advantage of a wider variety of aircraft size and
range, in turn creating new or expanded markets for a wide range of aircraft models. Boeing
and Airbus appear to be pursuing diverging strategies related to the international air services
market. Airbus has been focusing in recent years on the high-capacity, long-range A380 that is
geared toward large-capacity flights between major international hub airports. Boeing appears to
be focused on building aircraft for increasingly liberalized markets by introducing the long-range
but smaller-capacity 787 that is well suited for long routes with comparatively fewer passengers
(although Airbus recently announced plans to develop a new aircraft, the A350, with operating
characteristics similar to those of the 787). Regardless of industry marketing strategies, the
United States has negotiated bilateral and sometimes multilateral “open skies” agreements with
every region of the world to expand air services, benefiting U.S. and European manufacturers.

Air Traffic Management

Air transportation system policies, standards, and procedures in general are usually intended to
affect all operators equally and to have no competitive impact on manufacturers of one
nationality or another. Industry and government leaders have invested significant resources and
effort to further the goal of global interoperability through global standards and procedures and
harmonized requirements. U.S. and European leaders are beginning to plan the transition to
next-generation air traffic management systems, with multiple implications for aircraft and
avionics manufacturers, service providers, and even operators of the system. Both authorities
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must continue to pursue interoperability and avoid divergent standards, technologies, or policies
in order to limit the competitive impact of air traffic management advances. Increased overall
capacity in new air transportation systems may reduce some of the relative reliance on traditional
large hub airports, thereby leading to a greater increase in utilization of smaller aircraft and more
frequent flights.

Airport Infrastructure

United States and European aviation authorities have regulatory and safety oversight of airports
within their borders. However, there are significant differences among the airports in terms of
management, ownership, control and financing. The U.S. Federal Aviation Administration
(FAA) provides more centralized planning and financing for airports than its counterpart
European Aviation Safety Agency (EASA), but it does not operate any airports, unlike some of
the European Union (EU) member state governments. U.S. and European airport development
and operations are largely based on ICAO standards and recommended practices. Airport
infrastructure upgrades necessary to accommodate new aircraft models (such as the new Airbus
A380) typically are funded regardless of the nationality of the aircraft manufacturer.

Chapter 10 — Business Operations and Security Regulations
Export Controls

Export controls directly impact international trade in civil aerospace products due to multiple
uses for aerospace platforms and components. The technology base that supports the military
aerospace industry also supports the civil aerospace industry. While in most cases the hardware
is designated as uniquely military or civil in nature, there is a growing population of aerospace
systems that are considered either to be civil or military systems based upon relatively minor
modifications or differences. This crossover is relevant because different export licensing rules
apply to the military and civil versions. As the number of such products increases, export
controls will have an increasing impact on trade in commercial aircraft. Export licensing rules
also affect international collaboration on development of new commercial aircraft.

Security

Most aviation security policies and requirements affect all aircraft manufacturers the same way,
regardless of their nationality. Passengers must go through the same security checkpoints and
pay the same security-related fees as part of their airplane tickets, regardless of whether they are
flying on a Boeing or an Airbus aircraft or a regional jet. The U.S. government has sought to
maintain a balance between ensuring the security of the U.S. aviation system and facilitating the
movement of people and goods.

Current aviation security policies and requirements clearly have an impact, albeit often indirect,
on U.S. aircraft manufacturers. U.S. airlines have expressed significant concern over a wide
variety of security-related costs that affect their ability to purchase, operate and maintain aircraft.
Consumer demand also is affected by the “hassle factor” associated with new security screening
procedures. A few aviation security requirements, such as mandatory security-related equipment
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(e.g. reinforced cockpit doors), directly impact aircraft manufacturers but thus far have not
provided one manufacturer a notable competitive advantage over another. This could become a
growing issue as new security measures are contemplated to counter threats such as man-
portable air defense systems (MANPADS).

Mergers and Acquisitions

Merger reviews under U.S. antitrust law focus on preserving competitive market structures, to
the ultimate benefit of consumer welfare. European antitrust reviews tend to focus on prevention
of market domination by a leading firm. Increasing integration of U.S. and European markets
has led to EU competition authorities reviewing and requiring conditions upon mergers among
U.S. companies that have no significant production facilities in Europe. U.S. and European
authorities have agreements related to their independent reviews of specific mergers and
acquisitions. There is no evidence of a broad EU policy intended to provide European
companies a competitive advantage, although some of the highest-profile disputes have centered
on aerospace company mergers.

Taxation

Numerous federal, state, and local taxes ranging from the alternative minimum tax to
depreciation schedules and international provisions of the Internal Revenue Code affect the
manufacturing industry. Domestic tax policies related to the international sale of aerospace
products have the most direct impact of all taxes on the U.S. aerospace manufacturing industry,
especially given that a significant majority of aircraft, engines, and parts are sold to international
customers. Aviation-specific taxes affecting the operators have an indirect impact on
manufacturers inasmuch as they affect overall market demand.

Chapter 11 - Implications for Manufacturing Competitiveness
Airline Industry Changes

Structural changes in the global airline industry are changing the nature of competition among
manufacturers. Aircraft leasing companies are important customers. The influence of low-cost
carriers is growing as they are placing large orders of new aircraft, usually of a single type, in
order to meet aggressive growth targets based on solid financial footing. To date, few LCCs
have introduced regional jets (RJs) into their fleets, but that dynamic may change. RJs are being
introduced by some legacy carriers perhaps as a way to salvage the old business plan that clearly
is in jeopardy due to the collapse of high-end demand. LCCs are capturing an increasing share
of business travel due to factors such as product improvement and network expansion. Most
business travelers continue to use legacy carrier services, but generally are paying lower prices
since 2000. Some high-margin business travelers may be permanently shifting to other modes of
service rather than traditional legacy airlines.

Recent U.S. airline Chapter 11 filings and the cloud of uncertainty hanging over the passenger

airline industry either have not had a drastic impact on manufacturers or have exacerbated their
problems, depending on the state of each company before the airline problems began. However,
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a Chapter 7 liquidation filing by a major U.S. carrier would have a serious impact on regional jet
and large civil aircraft and engine manufacturers.

Aerospace Manufacturing

Aerospace manufacturing is expected to continue the trends of increased focus on systems
integration and global partnerships. The largest U.S. firms appear well positioned to maintain a
significant presence in global markets. U.S. companies that historically supplied parts and
components exclusively to U.S. prime manufacturers face more difficulty maintaining their
positions in an increasingly global industry. Large and small aerospace manufacturers in other
countries will continue to build expertise and market share, likely at the expense of U.S.
producers. To the extent that foreign governments plan to support their manufacturers,
competition at all levels likely will become increasingly fierce. U.S. suppliers will continue to
seek increasing participation in foreign aircraft manufacturing programs as those programs grow
their global market share, but may be at a competitive disadvantage when compared to other
suppliers with more experience working on international programs or as risk-sharing partners.

Anticipated Changes in Regulations and Policies
European Privatization

Some European governments are considering reducing the level of government ownership in
European aerospace manufacturers. In theory, reduced government ownership would increase
the influence of private-sector shareholders and market-based factors over corporate operations.
The real long-term impact is difficult to predict, since some of the mergers appear to be driven
by political motivations rather than market conditions. If European privatization leads to
mergers that create more formidable global competitors that are less subject to competitive
market forces, that is likely to have a negative impact on customers in the United States and
elsewhere.

Subsidies

In 2004, after years of unsuccessful effort to bring more discipline to European government
financial support, the United States challenged European government subsidies to LCA
manufacturers at the World Trade Organization (WTO). The WTO proceedings were
temporarily suspended in January 2005 to provide an opportunity for bilateral negotiations. The
United States’s objective in these negotiations is to eliminate new subsidies for the development
or production of large civil aircraft. There is precedent for the WTO to address aircraft
subsidies, although the most recent aerospace subsidy cases, involving Brazil and Canada, have
not completely stopped government funding of aircraft development and sales.

Export Financing
The U.S. government is working with other Organization for Economic Cooperation and

Development (OECD) members to update international rules for officially supported export
credits to take into account the changing global market for aircraft. The United States and other
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OECD members have invited Brazil, not a member of the OECD, to participate as a full
negotiating partner in that review. If successful, this will help to bring government-supported
export financing for Brazilian as well as Canadian regional jets into line with Export Credit
Agency (ECA) support for larger commercial aircraft. These revisions will further help to
neutralize financing as a competitive factor in the selection of aircraft. The United States prefers
that ECAs serve as lenders of last resort and wants to to minimize ECA competition with private-
sector financiers, as well as make ECA financing more useful for those airlines that need it.

Bribery

The U.S. government and the Organization for Economic Cooperation and Development
(OECD) Working Group on Bribery are continuing to follow up on obstacles to implementation
of the OECD antibribery convention. The U.S. government also is seeking to strengthen OECD
and other multilateral and bilateral disciplines related to bribery and corruption of public
officials. Recent press reports indicate that European aerospace companies are among the
business groups pressing their governments to relax antibribery rules. To the extent that bribery
and anti-corruption disciplines and enforcement in Europe remain weaker than under the Foreign
Corrupt Practices Act (FCPA), European aerospace companies enjoy a competitive advantage in
sales competitions to foreign governments or government-controlled airlines.

Safety Certification

Establishment of the new European Aviation Safety Agency (EASA) is likely to reduce the cost
and time necessary to receive European certification of new commercial aircraft and engine
models introduced by U.S. and European companies. Although progress toward establishment
of EASA has been slower than initially planned, there is no indication that the new organization
will make biased certification decisions in favor of European manufacturers. It will be important
for the FAA-EASA relationship to mature sufficiently in time to avoid any delay in certification
of new aircraft models such as the Airbus A380 or the Boeing 787. Diverging trends in U.S. and
European certification-related technical assistance to other countries could lead over time to a
competitive disadvantage for U.S. companies.

Environment

Environmental standards and regulations may have a significant impact on future
competitiveness of U.S. and European aerospace companies. There are two primary areas of
concern. The first area is European environmental policies and practices affecting airline
operations within Europe that could place U.S. manufacturers and airlines at a competitive
disadvantage if they are unfairly biased. The second area of concern relates to different agendas
related to development of future global environmental standards and policies. The United States
needs to develop an appropriate strategy on civil aviation noise and emissions, and to consider
options for future contributions to global standards and procedures in ICAO and elsewhere.
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Air Services

Continued efforts to liberalize the global aviation industry will benefit both U.S. and European
manufacturers. The U.S. government currently is negotiating bilateral and multilateral “open
skies” and other more liberalized air services agreements with countries of all sizes and levels of
development. Although U.S. and European officials have continued to discuss perspectives on
resuming bilateral Open Skies negotiations in 2005, it is unclear what the results would be in the
event that the two parties decide to formally restart negotiations. Global airline alliances will
present policy challenges for regulators in the United States and in other countries.

Air Traffic Management

As they seek to transform their respective air transportation systems, U.S. and European
authorities must continue to pursue interoperability and avoid divergent standards, technologies
or policies in order to limit the competitive impact of these advances. Disputes over systems and
policies, such as negotiations over future satellite navigation and timing systems (GPS vs.
Galileo), are likely to continue as the United States and other countries develop strategies to
transition away from the large existing installed air traffic management (ATM) infrastructure
base that now exists.

Airports

Airport development policies appear likely to remain largely unchanged in the near future.
Although U.S. and European authorities are considering expansions at existing airports and even
development of new facilities, such developments will be done in line with existing regulations
and policies.

Export Controls and Security

U.S. and European authorities are in the process of reviewing export control-related regulations
and policies. Resulting revisions could impact collaboration and trade for both U.S. and
European companies. Consultation among U.S. and European authorities as they consider
requirements for new security-related technologies used on commercial aircraft could help to
ensure that export controls do not provide an unfair competitive advantage for one manufacturer
or the other.

Mergers

U.S. and European governments are not currently pursuing major revisions to merger and
acquisition policies. Trans-Atlantic collaboration on policy and merger reviews through formal
working groups will help to narrow any remaining differences in government policies.
Nonetheless, it will be important to carefully monitor aerospace merger reviews in the future as
consolidation of the aerospace industry continues, especially any potential competitive effects of
establishing new “national champions.”
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Taxation

Aviation-specific taxes and fees do not have much effect on the competitive standing of U.S. vs.
European manufacturers in global markets. However, reduced taxes and fees would reduce costs
to aviation service providers and passengers, thereby providing at least some indirect benefit to
aerospace manufacturers. Non-aviation-specific taxes directly affect aircraft manufacturers as
well as operators. In particular, many U.S. aerospace companies benefited from since-repealed
Foreign Sales Corporation and similar tax policies, based upon their volume of international
sales. The exact impact of new tax provisions adopted in 2004 on U.S. companies is unclear.
However, since the European tax regime remains unchanged, European manufacturers may now
enjoy a competitive price advantage in global competitions relative to their U.S. competitors.
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Chapter 1 — Introduction

This U.S. Department of Commerce study responds to a request by Congress to examine market
developments and government policies influencing the competitiveness of the United States jet
transport aircraft industry. The report objectives are described in Section 819 of the “Vision
100—Century of Aviation Reauthorization Act” (P.L. 108-176), sections (1) through (5):

“(1) describes the structural characteristics of the United States and the European Union
jet transport industries, and the markets for these industries;

(2) examines the global market factors affecting the jet transport industries in the United
States and the European Union, such as passenger and freight airline purchasing patterns,
the rise of low-cost carriers and point-to-point service, the evolution of new market
niches, and direct and indirect operating cost trends;

(3) reviews government regulations in the United States and the European Union that
have altered the competitive landscape for jet transport aircraft, such as airline
deregulation, certification and safety regulations, noise and emissions regulations,
government research and development programs, advances in air traffic control and other
infrastructure issues, corporate and air travel tax issues, and industry consolidation
strategies;

(4) analyzes how changes in the global market and government regulations have affected
the competitive position of the United States aerospace and aviation industry vis-a-vis the
European Union aerospace and aviation industry; and

(5) describes any other significant developments that affect the market for jet transport
aircraft.”

As required in the legislation, this report is being furnished to three Congressional committees:
the Senate Committee on Commerce, Science and Transportation; the House of Representatives
Committee on Science; and the House Committee on Transportation and Infrastructure.

In accordance with the stated objectives, the report focuses primarily on U.S. and European
manufacturers of civil jet transports with 100 seats or more, as well as of the engines and major
subsystems for those aircraft. There is some discussion of civil jet transports with less than 100
seats—usually called regional jets (RJs)—given the sizeable participation of U.S. and European
aerospace suppliers in these programs and the growing use of RJs in commercial airline fleets.
The study presents trends and analysis of the impact of U.S. and European government policies
on these industries and draws conclusions.
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The Department of Commerce Office of Aerospace and Automotive Industries (OAAI) prepared
the report, in consultation with the Department of Transportation and other federal agencies. '
The study was based on contributions and information from multiple government agencies and
private sector entities. The Commerce Department intends to conduct a public hearing following
the release of the report to solicit input and feedback on the issues raised throughout the report.

! Department of Commerce Assistant Secretary for Manufacturing and Services Albert Frink and Deputy Assistant
Secretary for Manufacturing Joseph Bogosian oversaw the project. Jon Montgomery, Office of Aerospace and
Automotive Industries, was the primary author and project coordinator. Other OAAI staff contributors included
Jonathan Alvear, Robert Beadle, Fred Elliott, Evan Foster, Ron Green, Victoria Harrison, Theresa Lindo and Kim
Wells. Department of Transportation Deputy Assistant Secretary for Aviation Michael Reynolds and Counselor to
the Under Secretary Michael O’Malley coordinated contributions from various experts in the Department of
Transportation and the Federal Aviation Administration.
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Chapter 2 — Review of Literature on Government Policy

Aerospace issues receive significant attention from policy makers and in public debate. Many
government studies prior to this have sought to analyze the competitive position of United States
and European aerospace companies, and the impact of government policies on the global
aerospace industry. Although it would be impractical to review all such studies in this report, the
few key reports summarized in this chapter are indicative of the broader body of literature on this
subject.

United States

Concerns about European supports have been highlighted for years in the annual U.S. Trade
Representative’s National Trade Estimate (NTE) Report on Foreign Trade Barriers. These
reports identify key policies such as government financial support and technical regulations that
have most significantly affected U.S. exports over the previous year.” Concerns about
aerospace-specific policies are frequently raised in the NTE reports.

Three U.S. International Trade Commission (ITC) reports have been prepared since 1993
specifically focused on the global competitiveness of the U.S. aerospace manufacturing industry.
The first report described the increasing global market share and changing corporate structure of
European aerospace manufacturers, and suggested that the nature and level of European
government support might in the future provide a competitive advantage to European companies.

The second ITC report described the globalization of the aerospace manufacturing industry, but
expressed skepticism that new manufacturers of complete large civil aircraft outside of the
United States or Europe would present significant competition in the coming 10 to 15 years.
This report also suggested that the competitive position of LCA manufacturers likely would rely
significantly on their respective abilities to predict and respond to changes in airline demand
resulting from improved efficiency and declining government restriction of global aviation
markets. The third ITC report highlighted the continuing decline of U.S. manufacturer market
share, due predominately to increased competition from European and Asian producers and a
declining U.S. aeronautical research and development infrastructure. This report identified
competition laws and antitrust enforcement as important considerations for U.S. and European
industry competitiveness.

The Government Accountability Office (GAO) has issued reports on government policies
affecting the large civil aircraft industry in recent years as well. A 1994 report analyzed the
nature and level of European government funding for aeronautic research and development,
concluding that this research tends to be focused on enhancing the European aerospace
technology capabilities, with a lesser emphasis on civil public interest objectives such as safety
and reducing the environmental impact of aviation.” Two reports from the mid-1990s analyzed
the impact of the 1992 bilateral aerospace agreement between the United States and the

? National Trade Estimate (NTE) Report on F. oreign Trade Barriers, Office of the U.S. Trade Representative, 2004.
The 2004 NTE report was the 19™ annual edition of this report.

3 European Aeronautics: Strong Government Presence in Industry Structure and Research and Development
Support, U.S. General Accounting Office, Report GAO/NSIAD-94-71, March 1994.
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European Union (see Chapter 6 for more detail on the agreement). These reports noted that the
agreement, if effectively implemented, ought to improve the competitive position of U.S.
companies by limiting government intervention in the market. At the same time, they questioned
the practical effectiveness of the agreement due to disagreements over implementation of key
provisions and limitations on disclosure of information exchanged between parties.

Advisory groups have prepared numerous studies largely similar to these U.S. government
studies listed above. The Final Report of the Commission on the Future of the United States
Aerospace Industry, issued in November 2002, provided recommendations to the president and
the Congress on addressing the wide range of challenges facing the U.S. aerospace industry.
Regarding the large civil aircraft industry, the Commission concluded that the U.S. government
should take immediate action to neutralize foreign government market-distorting intervention
such as subsidies, tax policy, export financing, and standards to establish a level playing field for
U.S. industry to compete globally. The Commission also recommended sustained public
investments in long-term research and related infrastructure to foster new breakthrough
aerospace capabilities. Many of the Administration’s programs and policy reviews address key
challenges highlighted by the Commission.

Some reports have focused on the airline industry. Earlier commission reports included the
National Commission to Ensure a Strong Competitive Airline Industry report to the president
and Congress in August 1993.” At the time, U.S. airlines were facing many similar challenges to
those facing today’s airline industry, including huge commercial losses among multiple airlines,
widespread job loss, especially among commercial aircraft manufacturers, sharply reduced
orders, and delayed or cancelled deliveries of new aircraft immediately on the heels of
unprecedented gains in production and orders. This commission also raised concerns about U.S.
industries’ freedom to compete in international markets because of foreign government
intervention. The Commission recommended a restructuring of the U.S. Federal Aviation
Administration (FAA) in order to enhance aviation safety and efficiency, measures to maintain a
stable work force, and a globally liberalized aviation system. It also urged improved
international trade disciplines and policies to prevent unfair competition among aerospace
manufacturers.

The National Civil Aviation Review Commission chaired by Secretary of Transportation Mineta
in December of 1997 outlined a consensus on how aviation funding and safety should be
conducted in the future. This Commission highlighted a number of problems with the way the
U.S. air transportation system is managed and operated. It called for changes in the way that the
air traffic system and airport development are managed and financed, as well as government and
industry collaboration on measures to enhance aviation safety.’

* US—E.C. dircraft Agreement, U.S. General Accounting Office, Report GAO/GGD-93-41R, June 9, 1993;
International Trade: Long-Term Viability of U.S.—European Union Aircraft Agreement Uncertain, U.S. General
Accounting Office, Report GAO/GGD-95-45, December1994.

> Change, Challenge and Competition, The National Commission to Ensure a Strong Competitive Airline Industry,
August 1993.

® Avoiding Aviation Gridlock and Reducing the Accident Rate: A Consensus for Change, National Civil Aviation
Review Commission, December 1997.
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The National Academies of Science Transportation Research Board’s September 2003 report
Securing the Future of the U.S. Air Transportation found that the most critical issue for
continued success of aviation is the ability of the air transportation system to accommodate
increased demand. The Board recommended establishment of civil aviation as a national
priority, development of future operational concepts needed to expand the aviation system, and
government-supported, innovative long-range research on new aircraft concepts and
technologies.”’

Europe

European governments have issued multiple studies as well, often conducted in close
cooperation with European industry. In January of 2001, a European government and industry
panel issued European Aeronautics: A Vision for 2020, a report describing possible advances in
the aerospace industry over the next 20 years. The Vision: 2020 report offers recommendations
(more political than technical) of how to boost European competitiveness through a coordinated
program of aerospace research funding in Europe. The report calls for establishment of a
“Strategic Research Agenda” and proposes research priorities related to safety, environment,
manufacturing, and air traffic management. The Advisory Council for Aeronautics Research in
Europe (ACARE) published its first detailed aerospace research agenda in October 2002.

A European aerospace advisory group consisting of senior government and industry
representatives called STAR-21 issued a report in July 2002 including recommendations relating
to coordination of a broad range of policies that affect the aerospace industry’s ability to meet
Europe’s current and future strategic needs in the areas of mobility, security and defense,
technology, and use of space. Recommendations focused on ways to modernize or upgrade
Europe’s political and regulatory framework to address rapid economic and technological change
in the aerospace industry.

The European Commission publishes the annual Report on United States Barriers to Trade and
Investment, which includes complaints about U.S. government aeronautical R&D funding and
military contracts, as well as other purported trade barriers such as safety certification, military
procurement of aircraft, and supposed political intervention in sales campaigns.

Individual EU member states also have contracted or conducted independent studies on the
current state of their domestic aerospace industries. In the last two years, U.K., German, and
French reports all have urged increases in state civil aeronautical research and development
funding in key areas of air traffic management, safety, security, and environmental protection to
enhance European competitiveness vis-a-vis the United States. These reports largely echo the
findings of the European Vision:2020 and STAR-21 reports.

United Kingdom: The U.K. Department of Trade and Industry’s Aerospace Innovation
and Growth Team, headed by BAE Systems Chairman Sir Richard Evans, issued a report
in June 2003 on the future of the U.K. aerospace industry. The report highlights medium-

7 Securing the Future of Air Transportation: A System in Peril, Committee on Aeronautics Research and
Technology for Vision 2050, National Research Council of the National Academies of Science, Transportation
Research Board, September 2003.
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and long-term issues affecting the aerospace sector, including commercial aviation,
defense budgets and policy, aerospace manufacturing trends, labor, and technology. The
report calls for a three-fold increase in government funding for civil aerospace research
and demonstration projects and improved coordination of education and work force
development programs. It also urges more attention to the key issues of air traffic
management, safety, security, and environmental protection.®

Germany: The German government issued in 2003 a strategic review of its government
aerospace research activities over the previous five years, and urged closer European
research coordination on key future topics including environment, energy efficiency, air
traffic control, and balancing business and security needs.” A strategic agenda for the
German aerospace industry was issued in 2004 by a group of German industrialists and
government researchers, calling for transformation of the air transportation system,
protection of (and investment in) domestic aerospace core competencies, integration of
research activities with other European entities, and enhanced public appreciation of the
value of the aerospace industry to Germany. '’

France: In February 2004, French aerospace executive Yves Michot issued at the behest
of French Prime Minister Jean Pierre Raffarin the Report on the French Aerospace
Industry. This report urged a “substantial” increase in public funding to French aerospace
companies, coordination of government research and development activities, centralized
military program management within the French government, and increasing domestic
investment in French companies while “applying strict control procedures for foreign
investments.”"!

These and numerous other reports reveal that the fundamental U.S. and European debate over
government aerospace policy has changed very little over the last twenty years. What has
changed, however, is the nature of competition and the companies themselves. These policies
and debates have not kept pace with the structural changes in the global aerospace industry.

¥ An Independent Report on the Future of the U.K. Aerospace Industry, Aerospace Innovation and Growth Team,
U K. Department of Trade and Industry, June 2003, www.dti.gov.uk.

® Innovationsmotor Luftfahrt: Die Luftfahrtforschungsprogramme der Bundesregierung—Bilanz und Ausblick,
Germany Ministry for Industry and Labor, July 2003, www.bmwa.bund.de.

' Bericht der High-Level Group - Deutsche Luft- und Raumfahrt: Zukunfisbranche des 21. Jahrhunderts im
europeaischen un globalen Wettbewerb, issued by BDLI (Bundesverband der Deutschen Luft- und
Raumfahrtindustries e.V., 2004, www.bdli.de.

" Report on the French Aerospace Industry, Yves Michot, February 2004.
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Chapter 3 — Evolution of the Commercial Aviation Industry

The deregulated airline industry has been the subject of intense scrutiny over the years. Every
objective review of the evidence—by the Department of Transportation, the Brookings
Institution, the Transportation Research Board of the National Research Council, the
Government Accountability Office (GAO), and a host of independent studies by academics and
consulting firms—has concluded that airline deregulation has been a huge success. Positive
structural changes have led to better service to most communities and more competition for most
customers. Empirical results are clear—real fares are dramatically down and traffic trends are
strongly up as a consequence of deregulation.'

After deregulation, air transportation has been a more important growth component of the travel
and tourism industry, already arguably the world’s largest industry, driving as much as 10
percent of all jobs and investment worldwide. It has been estimated that by 2010, the impact of
air transportation on the global economy will approach $1.8 trillion annually, accounting for
more than 31 million jobs worldwide."> Expansion of the global airline industry (passenger as
well as cargo) has enormous implications for economic growth.

Deregulation has had a significant impact on aircraft manufacturing as well. Increasing service
has led to increased procurement of new aircraft, engines and parts. As markets have evolved,
new aircraft models have been introduced to meet new market demands.

3.a. Evolution of Commercial Air Service

0Old School (Pre-1978)

The U.S. domestic airline industry was the subject of economic regulation by the federal
government for more than 50 years before being deregulated in 1978. Following initial
regulation of airlines by the U.S. Department of Commerce in 1926, the Civil Aeronautics
Authority was created in 1938, and was renamed the Civil Aeronautics Board (CAB) in 1940.
The principal reason for economic regulation of the industry was concern that unregulated
competition in the fledgling industry could have disruptive effects on service and safety, and
might even ultimately lead to a monopoly. The CAB had broad economic authority over the
industry. It controlled the routes carriers could serve (or those they could cease to serve), the
prices they could charge, and new entry into the system. While the CAB’s regulatory policies
varied over time, as a general proposition the CAB tended to seek stability in the system.

Airlines predominantly provided linear systems of service by crisscrossing flights between cities
on their systems with many small cities serving as intermediate points on those linear flights.
Most cities, therefore, had direct access and even reasonable single-carrier service to only a small
number of larger destinations. To get to other destinations, passengers typically had to make
inconvenient connections, often on two or more carriers.

2DOT Form 41 reports.
13 The Economic Benefits of Air Transportation, ATAG, 2000.
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This form of regulation and operation was not unique to the United States. Domestic aviation
markets in Europe and around the world closely mirrored the U.S. market, with varying levels
and forms of control over the system.

Deregulation (1978-1993)

The U.S. domestic airline industry changed dramatically following deregulation in 1978. In the
absence of economies of scale or barriers to entry, deregulation was expected to allow entry to
the aviation market by numerous smaller firms. Their lower costs would discipline the market
and cause pre-deregulation carriers to become more efficient or fail. Indeed, new entry would be
so easy that merely the threat of entry would lead to lower prices and better service.

Initially, deregulation evolved as expected. From 1978 to 1984 large numbers of new entrant
airlines entered the system, most with much lower operating costs than the pre-deregulation
airlines. These new airlines unleashed intense price competition that led to several years of
rapidly declining fares and a marked increase in traffic growth.

Very early on, however, the pre-deregulation airlines departed from the deregulation script.
They did so by creating revenue-side advantages of size, or revenue economies of scope, that
deregulation architects had not considered. This began with the development of hub-and-spoke
network systems of service. By feeding traffic from spoke cities to their network hubs, carriers
were able to consolidate passengers on flights going to other destinations. These networks
enabled them profitably to provide more service to spoke cities than would otherwise be
economically feasible. The service from the spoke city to the hub carried not only local
passengers who were traveling between those two cities, but also passengers who connected at
the hub city to other cities on a carrier’s network.

Networks resulted in increased frequency and often more competitive service in scores of
markets, since most cities were spokes to network hub cities of multiple airlines. As the airlines
developed their respective networks, superior service to many cities and inter-network
competition for connecting passengers stimulated demand and contributed to the strong growth
pattern already initiated by the entry of new airlines. The combination of new entry and the
development of hub-and-spoke networks led to a strong period of growth from early 1981
through early 1988.

As the network airlines expanded their networks, largely through consolidation, they were able
to take advantage of the market power they developed at their network hub cities, particularly in
large, short-haul markets. Exploiting revenue-side network economies of scale and scope
became a central strategy for achieving high yields to compensate for higher operating costs,
rather than competing with new entrants on cost, as had been anticipated. Hub dominance, the
development of sophisticated yield-management and computer reservation systems, and other
measures such as frequent flyer programs enabled the large network airlines (e.g. legacy airlines)
to prevail in competition with the first wave of new entrant airlines, resulting in the acquisition
or failure of most of these new carriers by the late 1980s. This, combined with an economic
downturn and the first Persian Gulf War in the early 1990s, resulted in a sustained five-year
period of little growth domestically from early 1988 through early 1993.
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The lack of growth was, in part, due to the business model used by the legacy carriers. This
model focused on maximizing the number of high-fare business travelers instead of leisure
passengers unwilling to pay higher prices. A core component of the business strategy was to
maintain a constant percentage of high-yield passengers by minimizing the availability of
cheaper seats. The legacy carriers, all with similar cost structures and using the same business
model that targeted high-fare passengers, simply did not provide sufficient service for a large
part of the domestic market.

U.S. domestic deregulation also affected international service and competition. The transatlantic
market began to experience robust traffic growth in 1982 as U.S. domestic network airlines
began to compete across the Atlantic. Throughout much of the 1980s, U.S. industry not only
experienced strong growth, but also gained market share. Directly linking their strong domestic
networks to Europe resulted in superior service compared with that previously provided by Pan
American and Trans World on an interline basis, and gave these new carriers a competitive
advantage to interior U.S. markets that European airlines had to continue to serve on an interline
basis in combination with the same U.S. carriers that no longer had an incentive to cooperate.

This shift in competitive balance led to restructuring in other domestic markets as well,
prompting a response by foreign carriers to expand their own hub networks to feed their own
international operations. U.S. domestic deregulation, therefore, was the basis for fundamental
structural change in the transatlantic market, as well as in the European domestic market. It is
likely that the growing presence of the relatively lean U.S. network competitors was the driving
force behind the decision of many European governments to privatize their airlines during the
late 1980s to the late 1990s.

Many of the changes in the domestic U.S. aviation services market are being repeated in Europe,
spurred by a series of liberalization measures introduced by the European Union. The European
airline industry historically had been highly regulated, with national quotas on flight capacity and
fixed prices. A first package of measures adopted in December 1987 by the EU started to relax
the established rules by limiting the right of governments to object to the introduction of new
fares and allowing some airlines to share seating capacity under certain conditions.

In June 1990 a second package of measures opened up the market further, allowing greater
flexibility over the setting of fares and capacity sharing. Moreover, the new provisions were
important steps toward the creation of a single common market within Europe for European
airlines. It opened up third and fourth freedom operations to all European Community carriers in
general, as well as extended the right to fifth freedom operations.'* These measures, which were
initially limited to passenger airlines, were extended to cargo carriers in 1991.

" Third freedom is the right to deplane traffic in a foreign country that was enplaned in the home country of the
carrier. Fourth freedom is the right to enplane traffic in the foreign country that is bound for the home country to the
carrier. Fifth freedom is the right to enplane traffic at one foreign point and deplane it in another foreign point as
part of continuous operation also serving the airline’s homeland. http://ostpxweb.dot.gov/aviation/index.html.
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New Markets, New Plavers (1993-2001)

U.S. industry responded to the underserved domestic leisure travel market that existed in the
early 1990s with a second wave of low-cost carriers (LCCs), which led to the second period of
strong traffic growth from early 1993 through early 2000. Southwest Airlines had continued to
exist throughout the post-deregulation period after making the transition from an intrastate
operator, and arguably provided the blueprint for effectively competing with the dominant
network airlines—maintaining a substantial cost advantage that allowed it to profitably charge
much lower prices. After the second wave of low-cost new entrant airlines surfaced beginning in
1993, the industry underwent several very contentious years of competition between the LCCs
and the legacy network airlines.

Throughout the period from 1993 to the end of the decade, the U.S. legacy carriers employed
various strategies designed to discourage the presence of, or at least slow the growth of, these
new carriers with some success, until high-fare business demand collapsed in late 2000. And
while many of these new entrant carriers ended in failure, several survived and have now reached
critical mass that allows them to continue to aggressively and profitably expand. Thus, by 2000,
the U.S. passenger airline industry had gone through two extended periods of substantial
adjustment as individual airlines acted and reacted to one another’s competitive overtures.

The transatlantic market had a period of limited growth in the early 1990s that was accompanied
by substantial increases in price, similar to the sluggish growth in the U.S. domestic market
mentioned above. The development of multiple immunized alliances beginning in 1993 helped
to reverse that trend in the transatlantic market, contributing to improved service and competition
and declining prices.”” Therefore, like the U.S. domestic process, early international
developments have been consistent with expectations that liberalization will result in better
service, increased competition, and the accompanying growth.

The air cargo segment of the aviation business within the United States and around the world
also grew dramatically through the 1990s. All-cargo airlines and even passenger carriers
expanded operations to facilitate the increasing reliance on just-in-time manufacturing, global
shipping of relatively small, high-value products, and the increasing international reach of small
and large companies. The introduction of new aircraft into the global passenger fleet freed up
older aircraft to be converted for cargo operations, complementing new aircraft being purchased
directly by cargo airlines.

European deregulation gained momentum in January 1993 with the introduction of the third
liberalization package, gradually introducing broad freedom to provide services within the
European Union. By April 1997, airlines of one member state were permitted to operate routes
wholly within another Member State, known as the freedom to provide “pure cabotage.”'®

' Immunized alliances are airline business partnerships that receive immunity from U.S. antitrust laws in connection
with government approval. Among other things, alliance partners jointly set prices and routes and integrate core
airline functions such as revenue management and sales and marketing to provide seamless service across their
respective networks.

' Pure cabotage, also known as ninth freedom rights, enables an airline of one country to operate flights and carry
traffic solely between two points in a foreign country.

10 U.S. Department of Commerce, International Trade Administration



The third package also permitted EU airlines to establish themselves in any EU member state
and obtain an operating license. Now all intra-EU routes are available to all EU carriers.
Technical and fitness criteria for airline operations are harmonized across the EU. The “fitness”
rules cover safety standards, financial structure, liquidity, insurance, technical standards, license
duration, and monitoring methods.

Some restrictions remain. EU airlines must be based in the EU and be owned and effectively
controlled by EU member states or nationals.!” EU airlines are permitted to set their own fares
on services provided within the EU, subject to safeguards against predatory pricing or
unreasonable price rises. The national aviation authority may ask the European Commission to
intervene only when economy fares become excessively high in the absence of significant
competition. Conversely, the national authority can object to a fare drop if airlines are involved
in a price war that has led to two consecutive and general drops in fares and none of them is
making any profit on the route concerned. In practice, the authorities have rarely intervened.

European studies have indicated that there was significant development in the number of routes
operated immediately following the introduction of the third package. The highest level of
growth was between intra-European city-pairs.'® Traffic between domestic city-pairs (within a
single European country) grew to a lesser extent. In both cases, some of these new city-pairs
were subsequently withdrawn.

In the wake of deregulation, European LCCs are establishing themselves and changing European
market dynamics. Starting with Ryanair operating from Ireland in the mid-1990s, there are a
number of LCCs with expansive European operations and as many as 60 no-frills carriers in EU
countries."” Not only are they opening new markets, they also are taking market share from
traditional network carriers. Only 15 to 25 percent of European domestic flights currently are
served by the LCCs, compared to 25 to 30 percent of flights in the United States.”* Nonetheless,
their market share is growing.

European LCCs follow the same general operational models as their U.S. counterparts, relying
on lesser-used airports, fleet commonality, increased equipment utilization, direct flights, and
lower personnel costs to provide better operating economics. There is one important difference
in Europe, however—European LCCs face additional competition from Europe’s high-speed rail
network.

A Struggling Industry/A Bright Future for Some (2001—present)

Another fundamental restructuring of the U.S. passenger airline industry is now taking place.
That restructuring is attributable to two simultaneous phenomena: first, the disappearance of
high-end demand for air travel toward the latter part of 2000; and second, the evolution of LCCs

7 European Council Regulation (EEC) No. 2407/92 requires that European air carriers be owned and continue to be
owned directly or through majority ownership by member states and/or nationals of member states.
http://europa.eu.int/comm/transport/air/rules/competition_en.htm.

'8 http://airlinesgate.free.fr/articles/industy4.htm

1 Data from http://www.attitudetravel.com/lowcostairlines/europe/index.html as of June 28, 2004.

2 State of the European Airline Industry, Secretary General Ulrich Schulte-Strathaus, Association of European
Airlines, July 8, 2003.
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into a powerful market class that represents a mix between the old and the new. Broad
comparisons between the legacy carriers and the new LCCs point to the change underway.

The legacy carriers have suffered enormous financial losses during each of the past four years
while significantly shrinking their mainline operations. That is not surprising in an environment
characterized by the terrorist attacks of September 11 and their aftermath, Severe Acute
Respiratory Syndrome (SARS), the war in Iraq, high fuel prices, and a general economic
downturn. But at the same time, during the most challenging operating environment the industry
has faced during the past 25 years, LCCs as a group managed to earn profits and expand market
share (although profitability was not uniform among all LCCs).

The evidence now suggests that the decline in high-end demand toward the end of 2000 was not
merely another cyclical change, but signaled an important structural change. It was attributable
to factors like increased accessibility to new services and fare price transparency provided by the
Internet, and the LCCs’ growing networks and improved service quality. These developments
have seriously compromised the ability of legacy carriers to charge high prices to their high-end
customers, placing enormous pressure on them to reduce their cost structures and revise their
business models. High-end fares have declined not merely on routes served by LCCs; they have
declined even on routes where there is no current LCC competition.

As traffic has picked back up, the high-fare business traveler remains noticeably absent. Legacy
carriers are no longer able to avoid cost-side pressures by focusing on a smaller number of high
fares, or protect market share by controlling capacity at key airports. That strategy no longer
works. Most business travelers continue to use legacy carrier services, but the prices they pay
generally have declined since 2000. Some of those business travelers willing to pay higher
prices are moving to other forms of travel such as privately owned and operated business jets.
These changes represent watershed developments in the deregulation process. The cost
competition envisioned by deregulation architects is now actively underway.

There is little doubt that the LCCs will continue to expand the scope and density of their
networks. The market presence of LCCs has been established by long-standing LCCs like
Southwest and by new start-ups like JetBlue, AirTran, and Frontier. The LCC market is
sufficiently mature that long-established LCCs are moving new aircraft into their fleets and new
LCCs are initiating service with all new aircraft. The role of the legacy carriers in the future will
depend in large part on how successful they are in adjusting their business models to meet new
market dynamics.

3.b. Airline Cost and Revenue Trends

A review of major airline cost and revenue trends can help to explain the changing dynamics of
the aviation industry.”! Some costs are similar across different segments of the industry.
However, fundamental differences between legacy carriers and low-cost carrier revenue and cost
structures exist. The ability of legacy carriers to restructure their operations in line with changing

I The DOT Form 41 reports are the sources for all the data contained in this section. Costs reported on DOT Form
41 Reports are not adjusted for inflation.
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market dynamics will be a key determinant of their future role in the industry.

Passenger airline operating expenses include expenses related to services (air traffic control,
security, airport infrastructure, etc.) as well as costs directly related to operation of an aircraft
such as labor and fuel. The overall cost structure of U.S. passenger airlines has not changed
much over the last 25 years. Figure 1 ranks the relative importance of the major airline cost

centers in 1978 and 2003, according to data reported by airlines on DOT Form 41.

Figure 1: Ranking of Airline Major Cost Centers

1978

2003

1 - Salary & Benefits (44.1%)

2 - Fuel (20.1%)

3 - Equipment (9.3%)

4 - Commissions (4.0%)

5 - Food (3.5%)

6 - Landing fees (1.9%)

7 - Insurance (0.5%)

8 - Transport related and Other (16.5%)

1 - Salary & Benefits (37.3%)

2 - Equipment (15.4%)

3 - Fuel (13.7%)

4 - Landing fees (2.3%)

5 -Food (1.6%)

6 - Commissions (1.5%)

7 - Insurance (1.2%)

8 - Transport related and Other (27%)

Source: DOT Form 41 Reports

In both years, the three most important individual cost components are: salary and benefits,
equipment (including depreciation, amortization of capital leases and rental expenses, but not
interest expense on debt), and fuel. A variety of expenses not reported individually by airlines to
the Department of Transportation are included in the “transport related”* and “other’™
categories.

Differences Between the Legacy and Low-Cost Carriers

The ability of LCCs to offer lower fares to passengers can be explained by comparing the overall
relative operating costs of LCCs versus those of the legacy carriers. Since the growth of the
LCCs has been a more recent development, operating costs are compared over the period of
calendar year 1991 through 2003.>* Chart 1 compares the industry average cost per available
seat mile (CASM), equal to the cost to an airline of flying one seat one mile, and corresponding
revenue per available seat mile (RASM) for LCCs and legacy carriers.

As shown in Chart 1, LCC cost and revenue per ASM are significantly lower than those of
legacy carriers. Another notable difference is the comparison of revenue and cost per ASM for

** Transport related expenses are incurred in the generation of revenues from services which grow from and are
related to the air transportation services performed by the air carriers, ranging from the cost of in-flight beverages
sold to movies rented to payments to code-sharing regional subsidiaries and affiliated partners.

3 Other expenses include security expenses, maintenance expenses, and all other operating expenses not specifically
shown as an individual item.

** The financial data has not been adjusted for inflation, although this has no impact on the year-by-year comparison
of LCC vs. legacy carrier operating costs. In addition, the unit costs have not been adjusted for differences in
distances operated. The average distance or “stage length” for the legacy carriers has been substantially higher than
the stage length for the LCCs. If adjustments were made for the differences in stage length, the gap in unit costs
between the legacy and low costs carriers would be even greater than shown.

The U.S. Jet Transport Industry 13



each type of airline. Since 1990, the LCCs as a group have managed to consistently maintain
higher revenue than cost per ASM. In contrast, legacy carrier revenue per ASM was below cost
per ASM from 1990 to 1995. Through the latter half of the 1990s, the legacy carriers managed
to keep revenues in pace with costs, with a CASM increase of only about one cent over an eight-
year period. Then, within the two-year period of 2000-2001, there was a sharp increase in
legacy CASM by nearly 2 cents. Towards the end of 2000, cost for legacy carriers again
outpaced revenue per ASM. RASM dropped sharply in 2000 and continued to fall until 2002.

It is important to note that revenue per ASM for both LCCs and legacy carriers began to drop
sharply at the beginning of 2001—prior to the September 11 terrorist attacks. However, legacy
carrier CASM continued to climb in 2001 while LCC CASM declined. Although legacy carriers
have made significant progress in reducing costs, those reductions have not been enough to make
up for declining revenues. Even if the legacy carriers were able to double over the next year the
cost savings they achieved through 2003, their costs likely would still outpace revenues, and they
will remain at a cost disadvantage in comparison to the LCCs.

In contrast to domestic markets, high-fare demand in international markets has substantially
recovered. For this reason, U.S. legacy carriers now are focusing their capacity growth in
international markets that have been exposed to very limited LCC competition. Although LCCs
are likely to enter the international market in the future, legacy carriers have an element of
protection because a greater proportion of their international revenues are in smaller markets
where the LCCs should not be a factor.

14 U.S. Department of Commerce, International Trade Administration
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The next three charts compare LCC and legacy airline cost per ASM for the three largest
individual cost centers—salaries and benefits, equipment, and fuel. Although LCCs have lower
operating expenses in most categories, lower labor costs represent half of the total cost difference
between the two types of carriers. This is more than proportional to labor’s share of average
costs. Recently, the gap between labor unit costs has narrowed slightly after two successive
periods during which the gap widened, as shown in Chart 2. Nonetheless, labor expenses still
represent the largest individual component of total operating expenses for both the legacy and
low-cost carriers.

Chart 2: Total Salaries and Related Fringe Benefits per ASM
Legacy and Low-Cost Carriers
Domestic Operations

—&—Legacy Carriers Low Cost Carriers

5.500
5.000 |
4.500 |
4.000 | |
3.500 | |
3.000 | |
|
|
|
|
|
|

2.500
2.000 -
1.500 -
1.000 -
0.500 -
0.000 : - - : - - :

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Cents per ASM

-T L T - L

Source: DOT Form 41 Reports
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Chart 3: Equipment Ownership/Rental Expenses per ASM (cents)
Legacy and Low-Cost Carriers
Domestic Operations

—&—Legacy Carriers Low Cost Carriers
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Source: DOT Form 41 Reports

LCC equipment expense per ASM has been consistently below the level of the legacy carriers
(Chart 3). This reflects the LCC practice of using each aircraft for more flights per day than
legacy carriers do with their fleet, therefore spreading the same lease or ownership payments out
over more passenger ASMs. The gap between the two carrier groups narrowed during 1996—
1998 and then widened again. Rising costs in 2000 and 2001 may in part reflect the
replacement by legacy carriers and LCCs of older aircraft such as 727s, DC-9s, and older 737s
(which often were owned or inexpensively leased by the airlines) with newer A320s and 737s.
Lower equipment costs per ASM after 2001 coincide with retirements of existing aircraft to
reduce capacity, deferred deliveries of new aircraft, and renegotiation of leases and aircraft
mortgages by carriers in, or near, bankruptcy.
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Chart 4: Fuel Expense per ASM
Legacy and Low-Cost Carriers
Domestic Operations
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As shown in Chart 4, aircraft fuel expense per ASM for the legacy carriers is slightly above the
level of expense for the low-cost carriers, although there is very little difference between the
carrier groups during 1991-2003. Apart from the ability to hedge fuel expenses, the airlines
have little control over the basic cost of fuel-hence, the relatively little difference between the
carrier groups. Volatile fuel prices have a significant impact on LCCs and legacy airlines.
According to one estimate, every one-dollar-increase in the price of a barrel of oil costs the U.S.
airline industry $450 million in pre-tax profits.”> The cost per barrel of oil in 2003 was
approximately $30, and increased nearly 25 percent in 2004 to around $37 per barrel.® The
price per barrel of oil in mid-March 2005 is $57. Some LCCs had extensive fuel-hedge contracts
in place over the last two years that enabled those airlines to be less impacted by soaring fuel
prices. In fact, Southwest Airlines estimates that its fuel-hedging program saved the airline more

3 «Ajrline Industry Update”, Michael Linenberg, Merrill Lynch, March 18, 2005.
%6 Source: “West Texas Intermediate Crude Oil, New York (NYMEX) Spot Prices,” Energy Information Agency,
U.S. Department of Energy (average of 12 months ended September 30 of each year).
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than $450 million in 2004; without it, Southwest would have lost money in three of the eight
quarters during 2003—2004.%’

3.c. Conclusions

The relative operating cost structure of U.S. airlines has not changed much over time, even when
accounting for the significant growth in the low-cost carrier market segment. Labor, fuel and
equipment expenses still make up about two thirds of total average operating costs for U.S.
airlines. However, U.S. LCCs have much lower average costs than legacy carriers in most
categories. The future market presence of legacy carriers will depend significantly upon their
ability to reduce costs and adjust to new market dynamics.

In the near term, the growing market presence of LCCs likely will continue to be replicated in
other countries outside of the United States. LCCs around the world will continue to dominate
aircraft and related equipment purchase trends as they increase their levels of service and expand
their operating fleets with new aircraft. U.S. and European manufacturers will continue to
compete fiercely for large orders from this relatively small number of airlines.

Changes in service spawned by deregulation have directly impacted the aircraft manufacturing
industry. The anticipated tendency to use larger aircraft, particularly on hub-to-hub routes or
other dense city pairs, did not come into practice on domestic flights due to the business model
employed by network airlines. Their basic strategy was to focus on time-sensitive business
travelers as a means to achieve high average fares in order to cover their high average costs.
They did not want to schedule capacity to accommodate lower-fare discretionary passengers
because that would have been inconsistent with their purpose of maintaining high average fares.

Widebody aircraft have to date had a lesser role in serving solely U.S. domestic routes than was
true at the end of deregulation when the large airlines operated point-to-point systems of service.
Widebody planes were used for around 4 percent of nonstop passenger departures within the
continental United States (CONUS) in June of 1988, when they accounted for 30,867 of a total
717,278 departures.”® This percentage declined steadily to only 1.7 percent of CONUS
departures in June 2004 (accounting for 14,147 of a total 808,522 departures).”

The resulting use of smaller aircraft served multiple purposes. First, business travelers wanted
the convenience of frequency. In any given market, the carrier that offered the most frequency,
all else equal, had a decided advantage in attracting the time-sensitive traveler. Second, smaller
aircraft allowed the airlines to accomplish this while, at the same time, constraining capacity for
lower-fare passengers.

7 «Southwest Posts Profit, Thank to Fuel Hedging,” Aviation Daily, January 20, 2005; “Dressed to
Kill...Competitors: Southwest’s new boss is taking aggressive steps to boost capacity and profits,” Business Week,
February 21, 2005.
8 U.S. Department of Transportation and OAG Worldwide Ltd. data on scheduled service, nonstop passenger
glgepartures within the continental 48 United States by aircraft group for the month of June, various years.

Ibid.

The U.S. Jet Transport Industry 19



The shift to smaller aircraft has been aided with the introduction of new models of 100- to 200-
seat passenger aircraft with significantly expanded range over previous models. For example,
the newest Boeing 737 and Airbus A320 families can be used for nonstop coast-to-coast U.S.
domestic flights in regular passenger service.

A new generation of regional jets also has helped to meet this demand for smaller aircraft. In
recent years there has been a virtual explosion of RJ service in the United States. In 1993, RJs
made up less than 1.5 percent of U.S. fleet domestic operations (11,280 out of 762,833 nonstop
passenger departures within the continental United States in June.)” This percentage grew to 10
percent by June 2000 (85,361 out of 822,842 departures), and to 30 percent in June 2004
(242,096 out of 808,522 departures).”’ Some RJs served new markets and some replaced small
turboprop aircraft, but many replaced larger aircraft as well. In large numbers of city-pair
markets this has simultaneously resulted in more frequency but fewer seats. Both results
typically bring higher yields to the airlines, although specific yields in certain markets can be
difficult to discern due to the impact of agreements between the mainline carriers and their
regional affiliate airlines. On a unit basis RJs are more expensive to operate, and it is unclear
whether the airlines have been able to maintain yields high enough to offset their higher unit
costs in the long run.

The trend toward smaller aircraft has been noticeable on international routes as well. For
example, Boeing’s 747—the largest commercial aircraft in service—has been replaced on many
trans-oceanic routes by smaller twin-aisle long-range aircraft like the 767 and 777 (or Airbus
A330/A340). Smaller capacity 757 and even 737 aircraft have been used in limited instances to
service transatlantic flights in recent years. This shift has had a noticeable impact on the mix of
aircraft rolling off the production line. For example, production of 747s has dropped from a high
of five or six a month around 1980 and again in the early 1990s to only 19 in all of 2003.%

* Tbid.
> Tbid.
2 U.S. Civil Jet Transport Shipments 1971-2003, Aerospace Industries Association Data Series 21, April 21, 2004.
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Chapter 4 — Prime Manufacturers — Concentrated Leadership

The global commercial aerospace industry can be viewed in categories of companies or tiers.
This analysis focuses on companies that are either primarily or significantly involved in the
production of large civil aircraft (LCA) with 100 or more seats. Aerospace LCA manufacturing
is dominated by companies in a few countries, namely the United States, Europe (Germany,
France, United Kingdom, Italy, Spain), Brazil, Canada, Japan, China, South Korea and Russia.

This report categorizes companies that develop and produce complete aircraft and aircraft
engines as prime manufacturers. A limited number of companies dominate this segment of the
market globally. All of these companies manufacture civil and military aerospace products.
Corporate ownership and final assembly historically have been (and largely continue to be)
geographically concentrated (e.g. in one country such as the United States or a small number of
countries such as France, Germany, and the United Kingdom). Traditionally, these companies
would have full responsibility for design and production of complete aircraft and engines. They
would rely on a great number of suppliers, including wholly owned subsidiaries as well as other
suppliers that would manufacture parts according to design specifications provided by the prime.

Prime manufacturers no longer bear the burden of design and production of new products alone.
Instead, they increasingly are becoming systems integrators. Given the complex nature of the
final products and the significant number of components in an aircraft, systems engineering
always has been central to the design and manufacture of aircraft. New design tools enable
collaboration across companies and around the world.

Prime manufacturers are increasingly looking to foreign partners as a growing source of
investment capital for new projects. International risk-sharing partners are playing an increasing
role in new aircraft and engine programs.

All U.S. prime manufacturers (Figure 2) have broadly distributed production across the United
States and around the world. All rely on international suppliers and wholly owned subsidiaries
in other countries. European prime manufacturers (Figure 3) have facilities across Europe, but
are somewhat less broadly distributed outside of the European Union.
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Figure 2: United States Prime Manufacturers

Boeing
Develops &
produces jet
aircraft
United Technologies Corp.
GE Aircraft Engines (parent)
Develops and produces aircraft Pratt & Whitney
engines Develops and produces aircraft
engines

The Engine Alliance
A 50/50 joint venture between
General Electric Aircraft Engines
and Pratt & Whitney to produce
the GP7200 engine for the Airbus
A380

There has been significant consolidation among U.S. and European aerospace companies. U.S.
companies have sought to diversify business lines. European companies have consolidated to

establish a single national European champion in various market segments, mostly under the
umbrella of EADS.
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Figure 3: European Prime Manufacturers

European Aeronautic, Defense, and Space
Company (EADS)
80% Ownership
+

BAE Systems
20% Ownership
= Airbus

Develops and produces jet aircraft

Rolls-Royce Group PLC Snecma Group
Develops and produces aircraft engines (62% owned by government of France)
Develops and manufactures aircraft
engines, supplies a wide range of aircraft
equipment

International Aero Engines
Multinational consortium registered
in Zurich, Switzerland. Partners
include: Pratt & Whitney, Rolls-
Royce, Japanese Aero Engines, and
MTU Aero Engines.
Develops and produces aircraft
engines

One distinguishing characteristic of some European prime manufacturers is the greater degree of
government ownership or control by national authorities. The U.S. government does not own
any of the U.S. LCA manufacturers, although it does have some oversight of non-U.S.
investment in U.S. companies. Under the provisions of the Exon-Florio amendment to the
Defense Production Act, companies are asked to voluntarily notify the U.S. government of
pending or proposed investments with potential implications for U.S. national security. In
addition, federal agencies can initiate the notification process that would start a formal review.
The president has the power to block or dissolve such transactions if there is credible evidence
that the investment threatens to impair the national security and there are no other authorities
available to the president to mitigate identified national security concerns.

The President delegated his authority to conduct reviews and investigations specified in the
Exon-Florio legislation to the interagency Committee on Foreign Investment in the United States
(CFIUS). The CFIUS is chaired by the Treasury Department and its membership includes the
Departments of Commerce, Defense, Homeland Security, Justice, and State, the Office of the
U.S. Trade Representative, the Office of Management and Budget, the Council of Economic
Advisers and other White House offices. Foreign investors have acquired or invested in
numerous U.S. aerospace manufacturers following CFIUS reviews, however. One example in
the aerospace sector is Rolls-Royce PLC’s acquisition of U.S. aircraft engine manufacturer
Allison Engines in 1995; as a result of the acquisition, approximately 25 percent of the U.S.
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Defense Department’s (DOD) aircraft fleet is powered by Rolls-Royce engines, and the DOD is
the largest single customer of Rolls-Royce military engines.

In contrast, the French government maintains a 15 percent direct ownership stake in EADS. The
French government’s 62 percent stake in SNECMA gives it even more control over the
company. Some European companies such as Rolls-Royce were previously government-owned
but subsequently were privatized. However, the U.K. Government has maintained “golden
shares” in BAE Systems and Rolls-Royce PLC, a way for the government to maintain a degree
of control over privately held strategic industries that conduct business in sensitive sectors,
primarily defense-related. Through the golden share, the U.K. government has imposed limits
on foreign ownership on Rolls-Royce and BAE Systems (and other privately held companies)
through clauses in their articles of association. In 2002, the U.K. government lowered these
foreign investment restrictions from 49.5 percent to 15 percent.** In addition, restrictions on the
nationality of board members were relaxed and the requirement for the chairman to be British
was removed. However, since the European Court of Justice struck down the golden share
arrangements in British Airports Authority in 2003, it is anticipated that there will be future
modifications to other golden share arrangements.>

Differences in financial performance also exist between U.S. and European primes. While the
commercial aerospace industry is known for being notoriously cyclical, the U.S. prime
manufacturers are sound financially. As indicated in Chart 5, U.S. prime manufacturers have
generally outperformed the S&P 500 in recent years. U.S. primes are publicly traded, and are
rated as investment grade by the major credit rating agencies, meaning that they are sound
enough to attract institutional investors because of low risk, thereby reducing their overall cost of
capital.

3 Briefing by Rolls-Royce executives to the Commerce Department, April 29, 2002.
3* The Economist Intelligence Unit, U.K.: Forex Regulations, November 25, 2003.
%> The Economist Intelligence Unit, U.K.: Forex Regulations, August 18, 2004.
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Chart 5: U.S. Prime Manufacturers vs. S&P 500
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As shown in Chart 6, the financial position of European primes is more difficult to assess given
the limited or inconsistent financial information available for them due to partial private and
government ownership. According to the data that are available, EADS suffered an average two-
year sales growth of -1.07 percent in 2001-2002, reporting negative $299 million net income in

2002. Nonetheless, its stock has counter-intuitively outperformed the S&P 500 and the Paris
CAC-40 Index.
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Chart 6: EADS vs. the Paris CAC-40 Index and

the S&P 500
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4.a. Large Civil Aircraft (LCA)

Two manufacturers now dominate global production of large civil aircraft: Boeing (United
States) and Airbus (European Union). Boeing and Airbus offer largely similar product lines in
terms of size categories, range, and cost. Each new generation of aircraft from Boeing and
Airbus has been introduced with new innovations, and there are some differences in how each
company’s aircraft are manufactured and operated. For example, Boeing traditionally
undertakes the majority of production of an aircraft at a single facility, whereas Airbus transports
large subassemblies from various factories for final assembly. Each company uses a variety of
materials in each of their aircraft models, ranging from metals such as aluminum and titanium to
structures of molded-carbon composite. Boeing aircraft designs are based on hydraulic and
mechanical flight controls, and each Boeing aircraft model cockpit design is different. In
contrast, most Airbus aircraft are fitted with fly-by-wire controls (e.g. computer-based controls)
enabling Airbus to offer a largely common cockpit design across all Airbus models.

Nonetheless, basic overall aircraft design has not changed radically since Airbus entered the
market 30 years ago.

What has changed dramatically over the last 30 years is the competitive position of these two
companies. Starting in 1974 with the first delivery of an Airbus A300, Airbus has steadily
increased production and share of the global operating fleet. As shown in Chart 7, Boeing’s
dominant market position as measured in deliveries of aircraft has slowly been eroded since
Airbus began selling aircraft. In 1974, Boeing and McDonnell Douglas together produced 321
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aircraft when the first four A300s rolled of the assembly line. Production by U.S. and European
companies climbed dramatically over the next 15 years, more than doubling by 1991.
Nonetheless, Boeing (and McDonnell Douglas) still produced more than eight out of every 10
large civil aircraft in Western markets in 1991.

Chart 7: Large Civil Aircraft Deliveries
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Boeing annual deliveries dropped by half over the next five years, only to return to record
production numbers again in 1999. However, Airbus’s weaker position enabled it to avoid the
massive drawdown in production experienced by Boeing through the early 1990s and thereby
close the gap in deliveries. When Boeing deliveries again dropped dramatically following
September 11, 2001, it had to reduce excess manufacturing capacity, leading it to consolidate
production facilities and lay off tens of thousands of employees.

This drop in deliveries came just as Airbus was starting to ramp up production, so Airbus was
able to maintain relatively stable production levels. Instead of scaling back on deliveries, Airbus
postponed expansion of production facilities and its European work force following September
11,2001. In 2002, Airbus for the first time delivered more commercial aircraft than Boeing.

The last 15 years have seen the almost complete disappearance of the only other first-tier large
commercial aircraft manufacturing sector in the world: Russia. At the time of the collapse of the
former Soviet Union in 1990, Russian aircraft manufacturers were producing 500 civil aircraft a
year (although only around 40 in the large civil aircraft category™).

3% Global Competitiveness of U.S. Advanced-Technology Manufacturing Industries: Large Civil Aircraft,
Investigation No. 332-332, Publication 2667, U.S. International Trade Commission, August 1993.
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Today, only a handful of the 300 remaining Russian aerospace design bureaus, manufacturing
plants, and research institutes are profitable, while most others struggle with severe reductions in
government procurement and research and development funding, which is about 7.5 percent of
Soviet Union levels. Most of the limited current aerospace production relates now to completing
military aircraft, engines, and parts as well as space launch vehicles. Russian production of
commercial aircraft has nearly disappeared, with only four aircraft produced in 2000.*

U.S. and European manufacturers did not experience an increase in production to offset
plummeting Russian production, largely because the traditional operators of Russian aircraft
collapsed along with the former Soviet manufacturing industry. Even as recently as 2002,
Russian airlines owned three to four times as many aircraft as required to service their current
routes, although many of those aircraft were at or near the end of their operational lives.”® The
high relative cost of Western aircraft, the absence of established maintenance and support
networks for those aircraft, and restrictive import policies such as excessive import tariffs on
large civil aircraft intended to protect the domestic manufacturing industry also contributed to
limited sales to Russia over the last 15 years.

Civil aircraft purchases understandably tend to be closely tied to the economic health of the
airlines and the economy generally. Total industry orders and deliveries dropped following the
high fuel prices in the 1970s and again in the early 1980s. Rapid growth in the mid-1980s of the
airline industry yielded a corresponding spike in civil aircraft deliveries and orders, culminating
in a record announcement of 1,543 aircraft ordered in 1989. Deliveries for both companies
dropped dramatically in 1991 at the advent of the first Gulf War, and did not recover until the
mid-1990s.

*7 Industry Sector Analysis on the Russian Aerospace Sector, U.S. Department of Commerce, 2002.
38 :
Ibid.
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Chart 8: Large Civil Aircraft Orders
(in units)
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In 1999, Airbus for the first time announced more new aircraft orders than Boeing, shown in
Chart 8. Boeing briefly regained the lead in orders in 2000, but Airbus has announced more
orders than Boeing every year since 2001. Both companies have seen a rapid dropoff in new
orders and rescheduling of existing orders as airlines struggled with the aftereffects of September
11,2001, SARS, and a troubled global economy.

When comparing the future market position of Boeing and Airbus, it is instructive to look at the

backlog of aircraft on order with each manufacturer, as shown in Chart 9. The backlog is the
cumulative number of aircraft a manufacturer has on order at any given time.
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Chart 9: Large Civil Aircraft Order Backlog
(in units)
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Boeing

Boeing’s declining percentage of global sales should not overshadow its tremendous American
footprint. Final assembly of Boeing commercial aircraft is concentrated in three facilities.
However, Boeing reports that it has offices and plants in 27 states, and employs over 150,000
workers in 48 states. In 2003, Boeing paid approximately $24 billion to more than 32,000
businesses in the United States, including production suppliers, non-production vendors, and
subsidiaries of companies to which Boeing made other payments.

Major assembly sites for large commercial aircraft include:

Everett, Wash.
Renton, Wash.
Long Beach, Calif.
Wichita, Kan.

747,767, 777 manufacturing

737 manufacturing

717 manufacturing (to be closed in 2006)*°

parts for all models except 717 (including 75 percent of the 737)

%% Boeing in the States 2004, The Boeing Company.
40 «“Boeing to Recognize Charges for USAF 767 Tanker Costs and Conclusion of 717 Production”, January 14,
2005. www.boeing.com/news/releases/2005/ql/nr_050114a.html
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Nearly half of Boeing’s annual revenues are attributed to commercial airplane sales, equal to
$22.4 billion in 2003.*" This share has declined in recent years in comparison to other Boeing
business units such as helicopters, space and various military programs (which are primarily
aerospace-related). Around a third of Boeing’s total U.S. employees work for the commercial
airplane division. However, the dramatic reduction in deliveries following September 11 has
sharply reduced Boeing’s commercial airplane workforce. Boeing has laid off nearly 35,000
employees of the commercial aircraft division since then.*” Nonetheless, commercial airplane
sales account for a disproportionately higher percentage of overall Boeing corporate revenues.

International markets are critical for Boeing which exports three of every four commercial
aircraft it produces. The reliance on international markets has grown in the last three years as
U.S. carriers struggled to reorganize and avoid bankruptcy, deferring orders and in some cases
delaying deliveries. Boeing aircraft exports are the foundation of the U.S. trade surplus in
aerospace products, which in turn has a significant impact on the overall U.S. trade balance. As
shown in Chart 10, in 2004, U.S. exports of all aircraft totaled $22.8 billion, compared to exports
of aircraft engines and parts worth $12.4 billion, exports of other aircraft parts worth $13.6
billion, and exports of missiles and space equipment worth $1.8 billion.

Chart 10: U.S. Aerospace Exports by Category 2004
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Boeing’s manufacturing process is undergoing a radical change. Boeing is changing its business
strategy to focus on high-margin business elements—integration and systems engineering—and

*! Boeing SEC Form: 10-K, 2003
2 “Boeing’s cuts today: 600 local workers,” Seattle Times, July 18, 2003.
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shedding some historical manufacturing activities thereby limiting the scope of its design work.
Boeing even has announced plans to sell its manufacturing operation in Wichita, Kansas, a key
facility for a number of Boeing aircraft programs.* It is taking advantage of reduced production
rates by changing the way aircraft are assembled to make the process faster and more efficient.
Boeing has introduced moving assembly lines for its 737 production line, and is introducing
moving assembly lines for widebody aircraft produced at its Everett facility.

Development, manufacture, and assembly of Boeing’s newest plane, the 787 (initially referred to
as the 7E7), will be different from previous Boeing programs. Boeing is shifting responsibilities
for component design to suppliers, and will focus on systems integration, managing overall
requirements, and the assembly process. A significant number of 787 suppliers will be risk-
sharing partners in the program, responsible for their own development and production costs and,
in some instances, contribution of funds toward overall development and certification costs.
Because the 787 will be assembled from large substructures designed and produced by suppliers,
Boeing has stated that the 787 assembly plant will employ only between 800 and 1,200 workers,
compared to 5,000 to 10,000 employees for previous Boeing aircraft programs.

Boeing also is relying more on foreign suppliers of equipment, components and even engineering
services. This strategy reportedly is being used to drive down production and overhead costs,
spread the risk associated with new aircraft programs, and in some cases in an effort to gain a
foothold in important markets for new sales. Boeing directly produces parts in Canada and
Australia, and relies heavily on suppliers of components and sub-assemblies from around the
world, including Japan, China, Europe, and South America.

Foreign suppliers, especially the Japanese heavy industrial companies and the Italian company
Alenia, are expected to play a significant role in the 787 program. Japanese industrial firms may
produce as much as 35 percent of the 787 airframe, including the wing box.** Alenia has teamed
up with the U.S. aerostructure manufacturer Vought to produce 28 percent of the composite
fuselage.” Chinese manufacturer AVIC I will produce the rudder.*® Large aerospace companies
in France, Germany, and the United Kingdom also are members of the Boeing 787 design team.
In fact, if Boeing does sell the Wichita plant, the only parts of the 787 airframe made by Boeing
will be the vertical fin of the tail made in Frederickson, Wash., and various fairings and flaps
made by company units in Tulsa, Okla., Australia, and Canada.*’

Airbus
Airbus’s current manufacturing processes are a result of its company heritage as a groupement

d’intérét économique (GIE). Production workshares were carefully allocated among facilities in
the four partner countries according to the percentage of ownership in the company (France, 38

# «“Boeing plant sale seen by year-end, but CEO says company has no plans to leave Wichita,” Bloomberg News,
September 25, 2004.

4 “Groups move closer to Boeing 7E7 deal,” Financial Times, October 20, 2004.

4 «7E7 work might be headed south”, Seattle Post-Intelligencer, November 3, 2004.

% «Chinese companies to make 7E7 parts,” Seattle Post-Intelligencer, June 11, 2004

7 «“Boeing names 7E7 suppliers; Goodrich the big winner,” Seattle Times, April 16, 2004.
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percent; Germany, 38 percent; United Kingdom, 20 percent; Spain, 4 percent).”® Airbus changed
from a GIE with the formation in 2000 of the European Aeronautic, Defense, and Space
Company (EADS), the largest aerospace company in Europe (and second-largest European
defense company). EADS combined the leading aerospace industry assets of France, Germany,
and Spain, and became the parent company to Airbus with 80-percent ownership. BAE Systems
PLC, the largest defense company in Europe (and second largest aerospace company in Europe),
controls the other 20 percent of Airbus.

The Airbus manufacturing footprint is almost exclusively within EU borders, and mostly
concentrated in the four Airbus member state countries (France, Germany, United Kingdom, and
Spain). Large subassemblies are produced in different factories around Europe and transported
to Toulouse, France, or Hamburg, Germany, for final assembly. Including the headquarters in
the Netherlands, Airbus has facilities in five EU member states, and employs more than 101,000
workers throughout the European Union.

Major Airbus production facilities include:

e France Nante, Meaulte, St. Nazaire, Toulouse

e Germany Hamburg, Bremen, Nordenham, Varel, Laupheim,
Stade, Buxtehude

e Spain Getare, Illescas, Puerto Real

e United Kingdom Filton, Broughton
Final Airbus assembly facilities are located in:

e Hamburg, Germany A318, A319, A321
e Toulouse, France A300/A310, A320, A330/A340, A380

Nearly half of EADS employees are involved in commercial aircraft production.”’ Only 12
percent of BAE Systems employees work in the commercial aerospace business group, although
some staff allocated to other business groups may indirectly work on commercial aerospace-
related activities (headquarters or international partnerships etc.).”® Whereas EADS is not widely
diversified outside of the aerospace sector, BAE Systems produces a wide range of military land
vehicles, submarines, and ships.51

* A GIE Is a type of joint venture that has a legal identify separate from its members and which has no fixed capital
contribution requirements. Each partner operates under the law of the country in which it is incorporated,
eliminating the need to manage conflicting national tax and legal structures. Like a partnership in the United States,
a GIE is not required to report financial results or pay taxes on its profits unless it so elects. However, GIE partners
must comply with their respective national legal and tax codes with respect to tax payments on overall corporate
profits. Production as well as decision-making was distributed among GIE members. Changing structure of the
Global Large Civil Aircraft Industry and Market, Investigation No. 332-384, Publication 3143, U.S. International
Trade Commission, November 1998.

4 EADS reference document, 2002, www.eads.net

O BAE Systems annual report, 2003, http://ir.baesystems.com

SUEADS financial statements, www.baesystems.com
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Like Boeing, Airbus relies on global markets for a significant percentage of annual sales. In
2002, approximately 69 percent of Airbus aircraft were sold to airlines outside of the European
Union. Europe also enjoys a significant trade surplus in aerospace products, thanks in large part
to exports of large commercial aircraft. North America was the primary export market for
Airbus, representing 37 percent of total 2002 sales, including direct exports and aircraft sold to
leasing companies that were placed with U.S. airlines.>

Airbus is not undergoing as significant a change in its manufacturing processes as Boeing in
recent years. Because of its history as a GIE, Airbus had always based its manufacturing process
on distributed production of large components with centralized final assembly. U.S. suppliers
have participated at some level in almost all Airbus commercial aircraft programs, and aircraft
engines produced in full or in part by U.S. companies are on all but one Airbus aircraft model
(the A340-500, -600).”

Airbus is increasing its reliance on foreign risk-sharing partners and suppliers, most dramatically
for the A380 and proposed A350 projects. U.S. companies have been selected as major
subcontractors on the A380, often displacing longtime European suppliers on previous Airbus
models. The increasing reliance of Airbus on non-European suppliers is a welcome change to
the extent that Airbus selects suppliers based on commercial factors instead of assignment of
workshares or other political considerations. This transition will, we hope, continue Airbus’s
evolution toward a more commercially oriented company.

In spite of this increasing reliance on U.S. and other foreign suppliers, public claims by Airbus of
U.S. content and U.S. jobs supported by Airbus commercial aircraft sales appear to be

overstated. At the end of 2002, Airbus parent company EADS reported a U.S. workforce of
2,653 employees. Airbus also claims that as much as 50 percent of the content of Airbus aircraft
is sourced from U.S. suppliers. However, a 2002 study conducted by the U.S. Department of
Commerce was only able to identify 250 U.S. companies compared to the 800 U.S. suppliers
claimed by Airbus. Similarly, the Commerce Department has been unable to verify Airbus
claims of sustaining 100,000 U.S. jobs through commercial aircraft sales.”*

4.b. Regional Jets (RJs)

Similar to the large civil aircraft sector, global production of regional jets is dominated by two
manufacturers: Bombardier (Canada) and Embraer (Brazil). As noted earlier, regional jets
typically are considered to be commercial jet transport aircraft with fewer than 100 seats. Orders
and deliveries of regional jets have grown rapidly over the last 10 years in particular as airlines
look to use them to fill a unique market niche. Production of current-generation regional jets has
jumped from two RJs delivered in 1992 to well over 300 delivered in 2003, as shown in Chart

2 EADS reference document, 2002, www.eads.net

3 U.S. Department of Commerce, Office of Aerospace and Automotive Industries, analysis of aircraft-engine model
data provided by aerospace manufacturers, June 2004.

>* http://murray.senate.gov/aerospace/Aldonas.pdf
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11.> The aerospace subsidiary of Bombardier is the third largest civil aircraft producer behind
Boeing and Airbus, and the foremost global producer of regional aircraft, accounting for two
thirds of global deliveries in 2003.

Number of Aircraft

Chart 11: Regional Jet Aircraft Deliveries
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Together, Bombardier and Embraer have completely displaced European RJ manufacturers in the
global market. Other producers of regional jets in recent years have exited the market. German
company Fairchild/Dornier entered into bankruptcy, and sold the rights to its different aircraft
programs to various investors in early 2003.°® The only Fairchild/Dornier program to survive
was the 32-passenger 328JET program purchased by AvCraft Aviation. The last British
Aerospace regional jet rolled off the assembly line in 2001.

> U.S. Department of Commerce, Office of Aerospace and Automotive Industries, analysis of RJ data from

Speednews, January 2005.

%6 «“New Owner Expects to Begin Delivering 328Jets Within 60 Days,” The Weekly of Business Aviation, March 31,

2003.
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Chart 12: Regional Jet Aircraft Orders
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Bombardier has consistently increased annual deliveries of current generation RJs from two jets
in 1992 to 221 jets in 2003, but has not dominated the market. As shown in Chart 11, Embraer
delivered more RJs in 1999 (97 vs. 81 aircraft) and again in 2001 (154 vs. 148 aircraft). Embraer
announced more orders for new aircraft than Bombardier in four of the last six years, as shown in
Chart 12. Perhaps more importantly, Chart 13 shows that Embraer had a production backlog for
RJs twenty percent greater than that of Bombardier at the end of 2003 (426 aircraft vs. 274
aircraft).
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Chart 13: Regional Jet Aircraft Order Backlog
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The financial performance of the regional jet manufacturers has been mixed. Embraer and
Bombardier both experienced rising net income in the late 1990s as deliveries of regional jets
grew, peaking in 2001. Embraer has successfully weathered the post—-September 11 downturn
with positive net earnings, shown in Chart 14. In contrast, Bombardier net income plunged by
more than $1 billion cumulatively between 2001 and 2003, shown in Chart 15.

Chart 14: Embraer Annual Net Income
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Chart 15: Bombardier Annual Net Income
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This performance is shadowed in the stock market. Embraer stock has consistently outperformed
the S&P 500 over the last three years (Chart 16), whereas Bombardier’s stock has performed
increasingly poorly since mid-2001 in comparison with the Toronto Composite (S&P TSX
Index) (Chart 17). Bombardier has an investment-grade credit rating by Standard & Poor’s at
BBB- (the lowest rating before non-investment grade).

Chart 16: Embraer vs. S&P 500
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The financial problems of United States—based RJ customers are having a direct financial impact
on Embraer and Bombardier. For example, after US Airways filed for bankruptcy a second time
in September 2004, Embraer announced that it was suspending deliveries of RJs to that carrier
until it could determine U.S. Airways’ ability to pay for the airplanes. Press reports indicated
that U.S. Airways at the time was committed to nearly $1.5 billion worth of future deliveries
from Embraer, calling into question the viability of Embraer’s future production targets.’’

The impact on Bombardier of poorly performing airlines has been even greater. Concerns about
order delays and declining production, due in part to bankruptcy concerns about two key
Bombardier RJ customers—Delta Airlines and U.S. Airways—led credit-rating agencies to
downgrade Bombardier stock in late summer 2004.°®

Chart 17: Bombardier vs. The S&P TSX Index
(Toronto Composite)
| ——Bombardier —— S&P TSX |

W12
o
o 1*'-\“‘
8 s [ hAw,
= 0.6 -
3 0.4
o 0.2
f 0 I I I I I I I I I I I I I I I
3 O O v  + » & &N &N N ® O o o < <
2 2 2 2229222992929 92 3 <2
= D > O > O > O > O > O > oo > o >

> (@) [) © S5 O () ) S5 (@) ) © 5 O [) ]

< Z L =2 < Z L =2 << Z2 L == << Z2 w =

Source: Yahoo Finance
Embraer

Embraer’s existing production and assembly facilities are concentrated in a large complex
outside of San Jose dos Campos, Brazil, where a significant portion of Embraer’s 12,000-person
Brazilian workforce is located. Like Boeing and Airbus, Embraer is not widely diversified
outside of the aerospace sector, although it manufactures both civil and military aircraft and
produces subassemblies and parts for other aircraft manufacturers.

57 “Embraer halts US Airways delivery,” Reuters, September 16, 2004.
3% «“Bombardier likely headed to junk by Moody's,” Reuters, August 30, 2004.
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Embraer’s presence in the United States is thus far limited to support and engineering facilities
with a handful of direct employees. As of 2003, Embraer maintained the following U.S.
operations:>

Ft. Lauderdale, Fla. (support center)

West Palm Beach, Fla. (engineering offices)

Dallas, Texas (administrative offices)

Nashville, Tenn. (aircraft maintenance and support center)

Embraer takes a systems integration approach to manufacturing, relying on a broad (non-
Brazilian) supplier base for aircraft parts. Embraer claims that up to 70 percent of the hardware
on their RJs (citing the ERJ-145 as an example) comes from U.S. suppliers.”” As with Boeing
and Airbus, Embraer is now utilizing risk-sharing partners in the development and production of
their newest program, the Embraer 170/190 jet family. Five U.S. companies are primary risk-
sharing partners in this program, including:

e General Electric (turbofan engines)

e Honeywell (avionics systems)

e Hamilton Sundstrand (aircraft tail core, auxiliary power unit, electrical systems, and the
air management system)

e C&D Aerospace (aircraft interior)

e Grimes Aerospace Company (exterior and cockpit lighting)

Embraer also relies almost entirely on non-Brazilian markets for regional jet sales, and is
Brazil’s largest single exporter. The Americas (primarily North America and excluding Brazil)
account for 74 percent of the company’s sales. Many of these customers are regional airlines,
low-cost carriers, and even legacy airlines that seek to use RJs to adjust traditional business
models. U.S.-based airlines are some of Embraer’s largest customers:®’

e American Eagle

e Continental Express
e GE Capital

e Mesa Air

o U.S. Airways

o JetBlue Airways

Embraer is starting to blur the traditional line between large civil aircraft and regional jets as it
introduces two new models with 94—118 seats that are roughly the same size as Boeing’s

* Embraer, SEC Form 20-F, June 30, 2003

0 “Embraer Aims to Produce Airborne Surveillance Platforms at New Florida Facility,” Defense Daily
International, June 6, 2003.

%' Hoover’s Inc.
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smallest aircraft. Embraer is scheduled to begin deliveries of the 90—106-seat ERJ-190 in 2005,
and the 106—118-seat ERJ-195 in 2006 described in Figure 4.%

Figure 4: ERJ 190 Characteristics

Aircraft Seating Capacity Client Country Firm Orders
ERJ-190 94-106 JetBlue U.S. 100
Undisclosed N/A 10
ERJ-195 106-118 Crossair Switzerland 15

Source: Embraer SEC Form 20-F, 2003

Embraer has secured big orders for its new aircraft. JetBlue Airways, whose fleet currently
comprises 156-seat Airbus A320s, has ordered up to 200 of the new ERJ-190s (including firm
orders and options).” Air Canada has also agreed to purchase 45 ERJ-190s, subject to the airline
finding financing as it emerges from bankruptcy protection.®*

Embraer is moving away from the traditional model of domestic ownership. The company
began as a government-owned entity in 1969, began privatization in 1991, and was listed on the
NYSE in 2000. Today, the Brazilian government still owns approximately 30 percent of the
company. However, the European Aeronautic, Defense, and Space Company (EADS) owns 2.2
percent of Embraer and is listed as its eighth-largest shareholder. This is of particular interest
because EADS itself is partially government-owned. Member companies of the European
Aerospace and Defense Group (of which EADS is included) own a total of 7.8 percent of
Embraer.®

Embraer also is diverging from the traditional model of domestic production. In December
2002, Embraer entered into a joint venture with Harbin Aircraft Industry Co., Ltd., and Hafei
Aviation Industry Co., Ltd., subsidiaries of China Aviation Industry Corporations II (AVIC II).
The agreement provides for the manufacture, sale, and after-sale support of the ERJ 145 regional
jet family. Embraer owns 51 percent of the joint venture.*®

In September 2004, Embraer took a first step toward a U.S. production presence by breaking
ground for a new facility in Jacksonville, Fla., to assemble ERJ-145 aircraft as part of a Defense
Department contract to supply the new Aerial Combat System (ACS). The ERJ-145 aircraft
assembled here will serve as the ACS platform as part of a system assembled by a Lockheed
Martin—led team. Embraer reportedly will expand this facility beyond the initial 200 employees
as the ACS program advances, although it is unclear how much of the aircraft’s production will
be moved to Florida in the long run.

62 «JetBlue Spices Up Its Fleet, Ordering 200 Embraer Jets,” Wall Street Journal, June 10, 2003.

83 “Bombardier Considering a New Line of Jets”, New York Times, June 2, 2004, www.nytimes.com
% Jirline Business, May 1, 2004.

% Embraer, SEC Form 20-F, June 30, 2003.

5 Ibid.
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Embraer is teaming with a number of European companies on military projects as well. In
March 2002, Embraer formed a consortium with Dassault, Thales, and SNECMA to bid on the
development and manufacture of up to 24 fighter jets for the Brazilian Air Force. The planned
jet, the Mirage 2000 BR, is modeled on the Dassault Mirage 2000-5 supersonic jet. As part of
the strategic alliance, Dassault is to transfer the technology for the Mirage over to Embraer. This
collaborative effort is likely linked to EADS ownership.

Bombardier

Bombardier’s aerospace manufacturing and production facilities are located in Canada, the
United States, and Northern Ireland. Bombardier Aerospace employed a total of 26,300 people
at the end of fiscal year 2004.°” Bombardier’s production facilities include the following:

Quebec (Saint-Laurent, Dorval, Mirabel)
Ontario (Downsview, North Bay)
Northern Ireland (Belfast)

Kansas (Wichita)

Arizona (Tucson)

West Virginia (Bridgeport)

Recently, Bombardier has been struggling to maintain production levels in light of increased
competition from Embraer and continued financial problems of key airline customers. In August
2004 it started a slowdown of the production rate of its 50-seat CRJ200. In October 2004
Bombardier announced plans to reduce its aerospace work forces in Montreal, Canada, and
Belfast, Northern Ireland, by 2,000 employees over the following nine months.

Unlike the other prime aircraft manufacturers, Bombardier is widely diversified outside of the
aerospace sector. Aerospace accounted for 53 percent of Bombardier’s corporate sales in fiscal
year 2004, with $8.498 billion in revenue.®® Bombardier’s other business units include
Transportation Products (primarily rail operations, for which Bombardier is the world’s largest
manufacturer) and Bombardier Capital.

Although Bombardier is a publicly listed company on the Toronto Stock Exchange, the
Bombardier family owns more than 50 percent of the company. Much of the content in
Bombardier regional jets has in the past come from a broad supplier base across Canada and the
United States.”” General Electric Aircraft Engines is the sole engine supplier for 